Suppression of cell proliferation by tissue plasminogen activator during the early phase after balloon injury minimizes intimal hyperplasia in hypercholesterolemic rabbits.
Thrombus formation is a key component of the pathogenesis of restenosis after arterial balloon injury. The purpose of this study was to determine whether intimal hyperplasia could be attenuated by infusion of recombinant tissue plasminogen activator (tPA). Forty-two Kurosawa and Kusanagi hypercholesterolemic rabbits were divided into tPA (n = 20) and control (n = 22) groups, the former receiving 7 days of continuous tPA infusion (0.6 mg/kg/day) via ear veins. The walls of the common iliac arteries were injured using 2.5-mm balloon catheters and then examined histologically 7, 14, 21, and 28 days later. Cell proliferation was assessed by immunohistochemical analysis of proliferating cell nuclear antigen (PCNA), and transforming growth factor (TGF)-beta immunohistochemistry was carried out to estimate cell proliferation and differentiation. It was observed that 28 days after balloon injury, intimal cross-sectional areas in the tPA group were significantly smaller than in controls (0.11 +/- 0.03 mm2 vs. 0.57 +/- 0.08 mm2, p < 0.01), as were ratios of the cross-sectional areas of the intima and media (0.21 +/- 0.07 vs. 1.06 +/- 0.18, p < 0.05). In addition, the numbers of PCNA-positive medial cells were significantly lower (0.06 +/- 0.01 vs. 0.36 +/- 0.08, p < 0.05) and TGF-beta-positive vessel wall areas were significantly smaller in tPA-treated animals 7 days after balloon injury (0.47 +/- 0.28% vs. 4.55 +/- 1.44%, p < 0.05). Thus infusion of tPA after arterial balloon injury appears to decrease medial cell proliferation and suppress intimal hyperplasia.